confirmed by Dr. Chick and her co-workers. The discovery has been applied at Archangel, and by Dr. Wiltshire in the Balkans.
(3) To prevent Scurvy in Infants.-Any milk other than raw milk will be poorer in antiscorbutic vitamine, and a slight degree of deficiency may be produced in consequence; other antiscorbutics should therefore be given-i.e., orange juice, swede juice, or tomato juice; but carrot juice, meat or grape juice are much less concentrated. Orange juice is one hundred times more potent than raw milk. Even freshly dried milk may have lost half its antiscorbutic value.
Dr. MARION DELF.
The part of the work on this subject at the Lister Institute which was assigned to me was, primarily, that which related to the effects of temperature on the antiscorbutic vitamines. Other work had previously been done by Dr. Chick and Miss Hume, which, I think, remains the principal quantitative work on the antineuritic vitaminei.e., that which protects against beri-beri. They were able to show that this vitamine is stable for a period of two hours when heated to 100 C., and that it also retains a good part of the stability when heated at even higher temperatures for periods of time varying from half-an-hour to one hour. There is very little other evidence of a satisfactory quantative nature as to the effect of heat on the anti-beri-beri vitamine, but there was an account published last year which suggested that this substance is destroyed if heated in an alkaline medium. This is interesting in connexion with some work which we may be hearing of later, I think, in connexion with antiscorbutic vitamine.
With regard to the effect of temperature on the fat-soluble accessory factor, the evidence is very conflicting, and, in view of the late hour, it will not be worth entering into. This divergence appears, to me at any rate, largely explicable by the fact that the fat-soluble vitamine has not been dealt with quantitatively with sufficient care in the unheated condition. It is impossible to estimate a temperature effect until we have some quantitative measure for the minimum protective dose in the raw condition.
More is known of the effect of heat on the antiscorbutic vitamine, both in the green leaf (cabbage) and in expressed juice of fruit (orange) and vegetables (swede, cabbage). In all these cases, it has been necessary first to find the minimal protective value of the raw substance when added to a nutritious but otherwise scorbutic diet. were used as experimental animals.
Young guinea-pigs In Table I the minimal daily protective amounts of three anti-*scorbutic substances are compared, in the raw state and after heating. In every case the minimum ration is much greater in the case of heated materials indicating a corresponding diminution in antiscorbutic value. In the case of the canned material (which was prepared at the Lister Institute), there was probably also some deterioration due to time of storage. When effects of different temperatures are compared, we find that the time of heating has more importance than the temperature used. Heating cabbage for one hour at 60°C. has about the same effect -on its antiscorbutic properties as heating for twenty minutes at 100°C., Harden: Diseases due to Dietetic Deficiencies but the softening effect of heating at the higher temperature for the shorter time is very much greater. --The hay-box method of cooking is thus unsuitable for any substances of antiscorbutic value (fruit and vegetables).
In Table II the minimal protective doses of freshly expressed juicesin the raw and heated condition are shown. It will be seen that cabbage juice loses about four-fifths of its value after being heated for one hour at 1000 C. Swede juice is more stable at 1000 C., but when heated under pressure at about 130°C. for one hour it loses more than half its value. Orange juice is still more stable at both thesetemperatures, even when the juice is nearly neutralized before heating.
Dr. A. HARDEN.
I would draw attention to the experiments of Dr. Robison and myself,1 which show the possibility of evaporating fruit juices toe dryness and preserving them for as long as two years without any very considerable loss of antiscorbatic potency. Experiments are in progress, to carry out the process on a commercial scale, and Givens and McClugage in America2 have done the same thing by a modification. of the spraying process for drying milk.
Dr. S. S. ZILVA.
